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Abstract
THE EFFECT OF PROGRAMMED INSTRUCTION ABOUT PACEMAKERS GIVEN
IN THE HOSPITAL SETTING ON THE IMMEDIATE AND DELAYED
RETENTION OF INFORMATION ON PATIENTS WITH
PERMANENT CARDIAC PACEMAKERS
by
Ann Ekroth and Eileen Zorn
A convenience sample of nineteen patients composing group A,
hospitalized for initial placement of permanent cardiac pacemakers, was
A programmed instructional test was prepared by the investiga-studied.
The question under study was, does programmedtors for this population.
instruction for pacemaker patients affect immediate and delayed recall of
information? Patients were pre-tested, presented with the programmed
instruction package and given a post-test immediately upon completion of
the package. They were retested later to evaluate retention level. An
StatisticalIQ test was administered at the same time as the pre-test.
analysis using t-tests indicated significant differences between pre-test
scores and post-test I scores and between pre-test scores and post-test
II scores at p=0.05. A comparison of post-test I and post-test II showed
no significant difference. No difference was found between scores (post
test I scores minus pre-test scores) of patients requiring 24 hours to
complete programmed instruction and those requiring more than 24 hours.
There was also found to be no correlation between retention level and the
number of days separating the administration of the two post tests.
i
Correlation was seen only between IQ and retention. The investigators
suggest that the use of programmed instruction is an effective tool for
use with pacemaker patients in this study population.
Group B was comprised of a convenience sample of 19 patients
hospitalized for pacemaker replacement. The information test and the IQ
test were administered. This group of patients did not receive programmed
instruction. It was undetermined what prior instruction these patients
received, when they received it or if they received any instruction at all.
Scores achieved on group B's information test were compared to the reten­
tion test given to group A (post-test II). Results indicated no signifi­
cant difference, although the level of significance found (.09) did
approach the p=.05 level previously set by the investigators. No cor­
relation was found between IQ and the information test scores.
ii
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Since 1962, pacemakers have taken on increasing importance in the
treatment of cardiac arrhythmias (i.e., sick sinus syndrome, heartblock.
etc.). Significant strides have been taken in the development of the
pacemaker. Mercury zinc battery cells have been largely replaced with
more sophisticated power sources (i.e., lithium, nuclear sources). Size
has been reduced and circuitry has also undergone many changes. Longev­
ity has increased fourfold since the pacemaker first was utilized. It
has truly become a unique, efficient, dependable device with great popu­
larity.
In 1972, Billitch and others predicted that by the year 1975, at
least 100,000 Americans would be using permanently implanted pacemakers
with new recipients joining their ranks at a rate of more than 10,000 per
With this pacemaker revolution come new problems concerning theyear.
maintenance of the pacemaker and the evaluation of its function. Goals
for maintenance include: (1) maximum patient safety, (2) minimum of
operative procedures, and (3) maximum pacemaker longevity (Parsonnet,
1972).
BACKGROUND AND NEED
With the implantation of a permanent cardiac pacemaker come new
stresses for the patient. He must learn to cope with the changes this
1
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may bring to his life style. In order for him to make adjustments suc­
cessfully, he must be supplied with information from which to make
decisions. Education is part of the treatment. Essential to the patient
is a knowledge of how the pacemaker works, how the patient can determine
pacemaker function and failure, and safety precautions that should be
followed.
Parsonnet reported in a Chest editorial in 1972 that the cause of
pacemaker failure in more than 90 percent of cases was battery exhaustion.
Other causes included broken lead wires, loss of insulation, high thresh­
old, or failure of other electronic components. Detection of battery
exhaustion with a subsequent decrease in output can be demonstrated in
many pacemaker patients by an accompanying decrease in pulse rate. Since
battery exhaustion is the greatest cause of pacemaker failure and an
external means of evaluation is present, teaching pacemaker patients pulse
taking can help eliminate sudden deaths due to undetected battery exhaus­
tion in many patients.
Teaching the patient how to make decisions to evaluate the pace-
The nurse’smaker is essential for safe, effective, long-term care.
responsibility is to teach; the patient’s responsibility is to learn. The
purpose of teaching the patient is to foster independence through a greater
sense of security in knowing his limitations as well as his abilities. As
the patient becomes more actively involved in his own program he can be
allowed a position of more control.
It is the specific intention of this research to develop and eval­
uate a form of teaching that will facilitate (1) independence of the
individual, and (2) active involvement and participation in his care.
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Professional individuals involved in health education are grad­
ually expanding from the one-to-one approach of instruction to the use of
audiovisual aids, group teaching sessions, and other strategies (Kucha,
1972). With the one-to-one traditional approach, comprehension of material
may be dependent on the particular nurse or other health professional who
The patient’s level of information and understanding canis involved.
reflect the health educator’s information and understanding or lack of it.
The content of the instruction may vary greatly with the expertise and
experience of the teacher. This method is time-consuming and hard to fit
into the increasingly demanding time schedule of allied health personnel.
Alternate methods of teaching need to be developed and tested in order to
provide the nurse with several methods from which to choose how to best
"Different learners, learn by different means"prepare the patient.
(deTournyay, 1971, p. 6).
Delores Kucha (1972) evaluated conventional health teaching with
patients’ programmed instruction, and a combination of the two methods.
She found comprehension was greatest for subjects using the programmed
instruction texts. Kucha stated the study demonstrated the importance of
programmed instruction in health teaching; she also recommended that these
new teaching strategies be further evaluated and validated in other areas.
In meeting our obligation to patient teaching, we, as nurses, are exploring
programmed instruction as an alternative method of instruction with
patients having permanently implanted pacemakers.
As the nurse’s role continues to expand and extend, research must
be done to support the nurse in establishing her boundaries and under­
standing herself as well as the changing environment in which she must
function (Abdellah and Levine, 1965).
4
CONCEPTUAL FRAMEWORK
Why Do We Need Patient Education?
People have always been curious as to how, why, what, when, who.
especially when it referred to themselves. Within the context of medi­
cine and nursing, it has not always been accepted that patients be given
answers to all of these questions. Previously the sharing of much of this
information with the patient was not considered appropriate. The patient
was "protected" from knowing "too much." Today, patient's rights and
informed consent have assured the patient greater access to the informa­
tion available to him. The American Hospital Association presented a
Patient's Bill of Rights in 1973, the purpose being more effective patient
care through observance of these rights. Within this bill is the state­
ment that the patient must be provided with information regarding his
diagnosis and his treatment. This information should promote his ability
to care for himself and maintain health.
Patient education is no longer an option; it is the patient's
right and the health team's responsibility. If the patient is expected
to function independently, he must be provided with the information neces­
sary to function in this capacity. Nurses are accountable for not only
patient education, but for patient education that is appropriate, accurate.
and available to individuals who have specific health problems. Each
individual patient, in turn, is responsible for making full use of these
resources.
What Kind of Education is Needed?
The educational program must be set up with the target population
5
The characteristics of a particular group of patients involvedin mind.
must be considered and should include age, educational backgrounds.
geographical location, previous knowledge and particular physical handi-
This information will help decide which type of teaching techniquecaps.
would be most effective. The amount of professional time available for
teaching should be considered as well as the average length of stay of
patients in the hospital for permanent pacemaker implantation. Evalua­
tions of the above areas led us to the conclusion that a form of instruc­
tion was needed that was directed to a population of patients who: (1)
were mainly 65 or more years of age, (2) were of varied educational back­
grounds and geographical locations, (3) often had visual and hearing
disturbances associated with aging, and (4) were hospitalized for a minimum
of two days.
The type of instruction selected should be individualized instruc­
tion with standardized information that demands involvement and provides
reinforcement (Skiff, 1965).
Why Programmed Instruction?
When considering various methods of patient education, the
researchers became attracted to programmed instruction as a method that
would fill the specified needs. Etzwiler and Robb (1972) describe the
(1) it may decrease the amount ofadvantages of programmed instruction:
professional time required for basic instruction of patients; (2) it can
provide consistent complete programs of high quality which have been
prepared by skillful and knowledgeable health educators; (3) individuals
can acquire knowledge at their own learning rate; (4) the material is
available for periodic review. They also listed the disadvantages:
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(1) it cannot be individualized according to the needs and resources of
each patient and his family members; (2) there is always the danger that
programmed instruction may be considered and used by some as the total
means of patient teaching; (3) availability of programmed material is
limited and can be expensive to develop.
Most patients undergoing surgery feel more uncomfortable after
surgery than before. In contrast, patients often feel better after pace­
maker implantation due to the increased pulse rate with subsequent improved
circulation to the brain and other tissues. These patients may be more
likely to participate actively in an educational program soon after this
minor local surgery than other patients who have had a general anesthetic
and a more extensive procedure.
Kos and Culpert describe another advantage of a programmed
learning booklet: M. . . it's necessary to use repetition to compensate
for the decline in memory, perception, and the ability to form concepts
and associations in this age group” (1971, pp. 611, 612).
Who Should Teach the Patient?
The nurse1s position at the bedside makes her most accessible to
the patient and facilitates her assessment of his knowledge, his miscon-
How can the nurse take fullceptions, his fears, and his aspirations.
advantage of her position? The nurse educator must consider numerous
factors when planning health teaching programs for the aged patient
requiring a pacemaker. Changes in physiologic, cultural, and psychologic
aspects of a person’s lifestyle all may influence learning (Culpert and
Kos, 1971). Hence, a plan for assessment of the degree of change which
has occurred needs to be implemented. Determining the optimal time for
7
presentation of teaching material is based on an assessment of all these
Maslov’s hier-areas, especially the psychological (Haferkorn, 1971).
archy of needs is of prime importance here (Maslov, 1962). 'The teaching
role is one of assessing the lifespan of the learner, helping him to
identify his alternatives, providing him vith the necessary factual data
and principles upon vhich the facts are based, and offering assistance in
achieving self-actualization" (Culpert and Kos, 1971, p. 610). It appears
that vhile all age groups can learn, "there is little doubt that learning
performances decline vith increasing age. There is doubt, hovever, as to
vhether the decline is due to a relative inability to learn, or to non-
cognitive factors vhich change vith age making for poorer performances"
(Botvinick, 1967, p. 194). Some non-cognitive factors vhich are important
to consider are decreased motivation and poorer health. In addition,
there are three frequent types of measurement problems vhich have con­
cerned investigators since the time of Thorndike, et al. (1928). Ruch
(1933) described them as problems in obtaining a random sample (to vary
in age only), problems in obtaining the same degree of motivation through­
out the entire age range, and problems in presenting information in a
suitable manner to control factors of initial and final performance of
tasks of various age levels. The nurse must believe that patient teaching
is valuable, that it is of great importance and is her responsibility.
Patient teaching begins in the diagnostic phase of his illness, continues
through the treatment phase and into the rehabilitation phase. The nurse
must have input at each phase, constantly assessing and re-evaluating the
patient’s readiness to learn and his ability to cope. Nurses are nov
being directed to never and better approaches to the content, sequence.
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and methods of presenting information to patients. A problem that is now
facing nursing is the need to develop studies that test learning theories
and methods that can be applied to nursing science (Abdellah and Levine,
1965).
Based on the material within the conceptual framework, we assume:
(1) nursing involves an educative process.
(2) programmed instruction is a valuable teaching tool for
patient education.
With these ideas in mind, the investigators chose to explore the
usefulness of a method which makes allowances for these considerations
when preparing a teaching program for patients with permanent cardiac
pacemakers.
THE PROBLEM
Purpose of the Study
The purpose of the study is to evaluate the programmed instruc­
tion tool developed by the investigators for teaching patients with
permanent cardiac pacemakers.
Problem
Does programmed instruction for pacemaker patients affect immedi­
ate and delayed recall of information?
Definitions
Permanent pacemaker. A permanent pacemaker is a prosthetic device
which is generally implanted subcutaneously, powered by various sources
(i.e., lithium, mercury, zinc, nuclear) and designed to stimulate by
electrical impulses contraction of the heart at a predetermined rate.
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Programmed instruction. Programmed instruction is a teaching and
learning tool which consists of a written presentation of information in
logical sequence. The learner is required to answer questions about the
subject matter and is able to discover immediately whether he is correct
or incorrect.
The pre-test is a test given before programmed instruc-Pre-test.
tion consisting of 25 statements requiring a true or false response from
the learner. It is administered by an investigator.
The post-test is the same test as the pre-test, butPost-test.
given after programmed instruction.
a. Post-test I: test given 24 hours after the presentation of
the programmed instruction.
b. test given during the first clinic visit afterPost-test II:
discharge from the hospital.
Quick test. The Ammons and Ammons Quick Test measures intelli­
gence quotient (IQ) based on perceptual as well as verbal performance.
Group A is the group consisting of in-hospital patientsGroup A.
receiving a permanent pacemaker for the first time (initial placement)
and completing the programmed instruction.
Group B is the group consisting of patients admittedGroup B.
to the hospital for pacemaker battery replacement and not receiving the
programmed instruction.
Limitations to this research plan are (1) learning ability is
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less acute in the older age groups which encompass most people who
require permanent pacemakers, (2) the level of readiness to learn varies
with the individual, (3) there are great differences in the educational
backgrounds and experience of persons needing health teaching, (4) the
short hospital stay required for the placement of a permanent cardiac
pacemaker does not always provide sufficient time to adequately complete
pacemaker teaching, and (5) the quantity and quality of instruction,if any
was given at all, was not known.
Main Hypothesis*
There will be no difference in correct responses on pre-test and
post-test scores given by patients who receive programmed instruction
about pacemakers. The level of significance p=0.05 was used for all
hypotheses.
Subhypotheses for group A.
1. There will be no difference in pre-test and post-test I scores.
2. There will be no difference in pre-test and post-test II
scores.
3. There will be no difference in post-test I and post-test II
scores.
4. There is no correlation between IQ and pre-test scores.
5. There is no correlation between IQ and post-test I scores.
6. There is no correlation between IQ and post-test II scores.
* Hypotheses were written entirely in the null hypothesis (no change) form. 
Since the rejection of a hypothesis is a stronger statement than its 
acceptance, hypotheses were written to assume that no significance 
difference or correlation would be seen between values. Therefore, a 
new situation must prove itself at the established level of signifi­
cance in order to fail to reject the hypothesis.
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7. There will be no difference between scores (post-test I
scores minus pre-test scores) of patients requiring 24 hours to complete
programmed instruction and those requiring more than 24 hours.
8. There will be no correlation between scores (post-test II
scores minus post-test I scores) and the number of days separating the
administration of post-test I and post-test II.
Subhypothesis for group B.
1. There is no correlation between IQ and test scores.
Subhypothesis for combination group A and group B.
There will be no difference between post-test II scores in
group A and test scores in group B.
Methodology
To test these hypotheses, a convenience sample was used. Patients
in group A were pre-tested, presented with the programmed instruction
package, and given a post-test immediately upon completion of the package.
They were retested later to evaluate retention. An IQ test was adminis­
tered at the same time as the pre-test. Patients in group B were given
the information test and the IQ test. They were not given the programmed
instruction. The scores on the information test were compared with the
scores achieved by group A on their retention test (post-test II).
Chapter 2
REVIEW OF LITERATURE
Continued advancements in the field of cardiac pacing have opened
a whole new world for study, research, and practice for the health care
team interested in aiding the patient with cardiac conduction problems.
The artificial pacemaker is a means for solving many of these problems.
The nurse’s important role in patient education places her in a unique
position for improving patient care through a variety of ways. This
research is designed to examine one method of teaching which has been
utilized in the more traditional educational setting, but which has been
largely untested in the arena of patient education.
In the early 1960’s, the term "programmed instruction" had a much
narrower interpretation than it does today. Then it referred to a tool
for self-instruction which utilized a teaching machine or a written
learning package. The learner proceeded through the content material in
small steps and at his own pace, receiving immediate feedback as to
whether his responses to the questions asked were correct or incorrect.
Now the definition is much broader and refers to the process by which
an integrated self-instructional system is developed (Marson, 1970).
Thorndike was an American psychologist who provided many concepts
which have influenced the development of programmed instruction. He postu­
lated his "law of effect" while studying animal learning. In essence, the
law states that if the learner accomplishes learning and it is accompanied
by satisfaction, this learning will more likely be permanent than that
12
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learning accompanied by frustration or dissatisfaction. In addition, the
successful actions will more likely be repeated by the learner than those
actions accompanied by frustration or dissatisfaction (Marson, 1972).
Dr. B. F. Skinner, similarly, found that reinforced behavior is
more likely to be repeated. Based on his experiments, he developed a
technique—now known as linear programming—which directs all learners
through the identical learning path. Its major characteristics are small
steps, constant repetition, and the insuring of minimal incorrect responses
(Skinner, 1954). The major element in linear programming is operant con-
The student’s response is of primary concern.ditioning. This response
is coaxed from the student through the use of the program’s cues, at which
The idea that errors are irrelevant to learning ispoint it is rewarded.
the reason why no provisions are made for student errors (Hurt, 1972).
A second type of programmed instruction is referred to as the
branching type. As with the linear program, if the correct response is
given, the student may progress to the next step in the program. It
differs from the linear program in that if an incorrect response is given.
the learner is referred to other parts of the program for additional
information, hence, the term branching (Bitzer, 1966). "This character­
istic . . . seems to permit the designer to program a type of assistance
that the teacher would provide in a formal classroom setting if a student
responds incorrectly to a question. Linear programs do not possess this
ability" (Hurt, 1972, p. 546).
Whichever type of programmed instruction is used, one character­
istic remains the same. It is the statement of precise performance
expectations of the student. The student must know what is expected of
14
Experimental evidence found using 143 tenth-grade students in fivehim.
health and safety classes seemed to support the fact that students
achieve at a significantly higher level when they are provided with per­
formance objectives prior to instruction (Dalis, 1970).
The literature was reviewed on the following topics: programmed
instruction in patient teaching, the effectiveness of programmed instruc­
tion versus other more traditional teaching methods, and problems in
teaching the geriatric patient.
PROGRAMMED INSTRUCTION IN PATIENT EDUCATION
No studies were found in the literature utilizing programmed
instruction for the education of patients with cardiac pacemakers. Kos
and Culbert (1969) outlined a teaching program for this group of patients.
but another teaching method was used. Lindeman (1973, Brambilla (1969),
DeVillier (1973), and Duncan, et al. (1973) all outline programs for
teaching the patient with cardiac problems, but none used the programmed
instructional approach.
Clark and Bayley (1972) evaluated a programmed instruction unit
for instructing patients who were being maintained on Warfarin therapy.
Using 45 subjects over 21 years of age, they concluded that programmed
instruction was indeed an effective method for teaching patients about
the action, indications, and effects of Warfarin. They also recommended
that additional programmed instructional units be developed and evaluated
among both in-patients and out-patients who need instruction in specific
disease processes, diagnostic procedures, or therapeutic regimens. They
speculated that the use of programmed instruction in patient education
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was very promising, primarily because it demands active participation by
the patient and further allows for increased economical utilization of
time spent by physicians and nurses for individualized instruction.
Programmed instruction has been used to the greatest extent in
patient education with those patients having diabetes mellitus. Kucha
(1972) contends that patients with this chronic disease must assume a
major role in their own medical management. Sixty-five diagnosed adult
diabetic patients and family members took part in the study. She sug­
gested that "self-teaching material, validated for teaching proficiency
and used to supplement the health team’s teaching, could prove useful to
patients and members of the health team" (Kucha, 1972, pp. 32, 33.) The
results of the study agreed with research on programmed instruction in
other subject areas (i.e., basic sciences and mathematics) and suggested
that programmed learning equals, or excels, the results of conventional
teaching. The major values, in accord with the Warfarin study, appear to
have been active involvement in the learning process, which could result
in desirable behavioral change in the diabetic and the economic utiliza­
tion of professional time.
Skiff (1965) and Krysan (1966) both reported the results of a
field study conducted for the Diabetes and Arthritis Program, Division of
Chronic Diseases, Public Health Service, by the Medical Foundation, Inc.,
Boston, Massachusetts, and also examined the use of programmed self-
instruction in education for the diabetic patient. The branching method
of programmed instruction was selected for use with an automated teaching
machine. The study included 106 patients with diabetes who completed the
teaching program as designed. The results suggested that the newly
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diagnosed patient learned significantly more using the teaching machine
than the patient whose disease had been of long duration. There was no
difference between the two groups in resistance met or in behavioral
differences. Skiff and Krysan concluded that programmed instruction was
another potential educational tool and suggested that nursing consider
how to incorporate this new dimension to the best advantage in health
education.
Etzweiler and Robb (1972) also evaluated the automated teaching
machine for instructing juvenile diabetics and their families. One-
hundred five juvenile diabetics and 163 adult members of their families
participated in the study. The participants in this study saw programmed
instruction as a valuable adjunct in the total educational process, but
suggested that it be used in addition to other educational methods.
EFFECTIVENESS OF PROGRAMMED INSTRUCTION VERSUS 
TRADITIONAL TEACHING METHODS
A type of programmed instruction—a modular autotutorial approach
—has been applied to nursing education. However, research effectiveness
has not been emphasized, but rather a description of procedural varia­
tions of the concept of programmed instruction has been mainly stressed
(Cabeceiras, 1971; Finch, 1971; Peterson, 1971). Some reports claimed
that students do learn autotutorially, but these reports are limited due
to the fact that they are implemented in a specialty or technique-oriented
Thompson's study (1972) comparing traditional and autotutorialcontext.
methods in nursing education using 40 second-year students indicated that
55 percent of students preferred the experimental method to the tradi­
tional lecture method. They found it to be more effective as a learning
17
device, but no significant difference was found in retention of material
learned after a period of one year in the two groups of students who each
received one of the methods of instruction.
Stritter et al. (1973) studied the effectiveness of self-instruc­
tional materials compared with another instructional method (i.e. , lecture)
in regards to the performance of students on examinations given by the
National Board of Medical Examiners. The results indicated that the use
of self-instructional materials led to a significantly higher level of
student performance than the use of a more traditional approach.
PROBLEMS IN TEACHING THE GERIATRIC PATIENT
Kos and Culbert (1969) recommended involving the elderly person
in aspects of his care in order to promote independence and self-esteem.
Their research was conducted with 26 geriatric patients requiring arti­
ficial pacemakers. They suggested that taking responsibility for his own
learning may also help to foster independence and self-esteem in the
elderly patient. A concise and concrete presentation of material was
beneficial to the older person. If information is written, short, clear
sentences should be used, and extraneous information deleted. The speed
at which the patient learned received important consideration. Finally,
repetition of information was vital in helping to compensate for a
decreasing ability to remember and to form concepts and associations.
The basic educational objectives formulated by Kos and Culbert were used
by the investigators in developing the programmed instruction for this
research. The objectives required that patients be able to demonstrate
an understanding of the following areas: basic heart function, heart block.
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pacemaker function, significance of pulse rate, skill in determining pulse
rate, medication and diet regimen, regulated physical activity, and com­
pliance with medical follow-up.
Canestrari’s paired associate learning study (1963) in which he
varied the interval between words given to thirty male subjects aged 60-69
years compared with thirty male subjects aged 17-35 years, showed the
largest difference between the two groups in their paired-associate
learning performances occurred with the fastest pacing used (1.5 second
exposure). The smallest difference occurred with self-pacing. However,
the performances of the elderly group were consistently lower than the
younger group, even with the condition of self-pacing. Canestrari con­
cluded that although the speed factor must be considered, an age-related
learning deficit also exists. Eisdorfer et al. (1963) proposed that this
deficit may be due to generalized central nervous system deterioration.
decreased motivation, and inflexible personality with resultant difficulty
in organization of new information. He tested the learning versus per­
formance basis of the deficit associated with increasing age by utilizing
a serial learning procedure for two groups of male subjects: 28-49 years
(n=48) and 60-80 years (n=33). They varied the stimulus exposure in the
studies. The results seemed to indicate that the differences in perfor­
mance between the older and younger group decreased as stimulus exposures
Eisdorfer et al. (1963) went on to offer two hypotheses toincreased.
explain this. Further studies seemed to indicate that the speed deficit
hypothesis (i.e., increased exposure time provided increased time to
respond), rather than the learning deficit hypothesis (i.e., increased
exposure time provided increased opportunities for learning) should be
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Both studies seem to suggest the possibility of an interactionsupported.
between speed and learning deficits in later life. Since the speed defi­
cit hypothesis did appear to have significance for this age group, the
use of programmed instruction (with its characteristics of repetition of
information and ability of the patient to proceed at his own rate) could
prove to be a valuable method of teaching.
Chapter 3
METHODOLOGY
Experimental research has as its main purpose to study and test
causal relationships. This characteristic makes the experimental design
so applicable to studying and evaluating a proposed innovation in educa­
tion. In it a comparison of experimental and control groups is carried
out by systematically varying conditions (Sax, 1968, pp. 36, 37). In
order to describe more completely the type of study being done, the term
"exploratory" may be used. An exploratory study is most appropriate when
investigating questions about which little information is available.
(1) to delineate the investiga-This exploratory study was undertaken:
tors' and other readers' thoughts and reactions to the questions under
investigation, and (2) to learn practical new ways to obtain information
for researching questions in the clinical setting (Selltiz, 1962).
TARGET POPULATION AND METHOD OF SAMPLING
Setting
The study was conducted in a 500-bed teaching hospital affiliated
with well-established medical and nursing schools. The staff of the
Medical Center is teaching-oriented, and many patient education programs
are in progress.
In this study, patient interviews took place mainly in the patient




The approval of the physicians, the director of nursing, and the
Committee on Human Experimentation was obtained. (Appendix A.)
Method of Sampling
A convenience sample of patients hospitalized for permanent pace­
maker implantation was selected to comprise group A. Patients had no
known psychological problems and were able to read the programmed
instruction booklet in English.
Group B consisted of a convenience sample of patients hospitalized
for pacemaker battery replacement. These patients had no known psycholo­
gical problems and were able to understand English.
Extraneous Variables
These extraneous variables were examined on each patient: (1)
age, (2) sex, (3) with whom the patient lives, (4) years of formal educa­
tion, (5) chief complaint prior to admission, and (6) diagnosis. (Appen­
dix B.)
Target Population
Thirty-eight patients from various medical and surgical units
participated in the study. All patients had permanent cardiac pacemakers
or received them during the hospitalization.
The nineteen patients in group A presented with the following
major diagnoses: sick sinus syndrome, arteriosclerotic heart disease.
myocardial infarction, rheumatic heart disease, heart block, bigeminy.
sinus bradycardia, tachyarrhythmia or atrial fibrillation. Their ages
ranged from 48-88 years with a mean age of 73 years. There were eleven
males and eight females. They had from 2-16 years of education, with an
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average of 11 years. Mean 10 was 102 with a range of 76-135. Major
complaints given by patients in group A in order of frequency were:
weakness, chest pain, dizziness, shortness of breath, irregular pulse
rate, fainting, tightness in chest, decreased pulse rate, disorientation.
chest discomfort, loss of concentration, increased pulse rate, choking
sensation with cold sweats, and shakiness. (Appendix B.)
The major diagnoses for the nineteen patients in group B were:
infection, battery depletion, skin erosion, or skeletal muscle twitching.
Their age ranges were from 22-84 years, with a mean age of 67 years. The
male-female ratio was identical to group A. Their average years of edu­
cation was 12 (range of 8-16 years). IQ ranged from 52-123 with a mean
IQ of 95. Major complaints of patients in group B in order of frequency
of occurrence were: decreased pulse rate, irritation over pacemaker.
dizziness, weakness, fainting, pain in shoulders, muscle twitching,
shortness of breath, and malaise. (Appendix B.)
A total of 43 patients were evaluated for possible inclusion in
group A utilizing the programmed instruction teaching method. Nineteen
completed the study within the proposed guidelines. Eleven patients were
not able to complete the entire teaching program for the following
no clinic follow-up appointment made (one patient); failedreasons:
clinic appointment (one); booklet not completed due to nausea (four);
discharged from hospital before 24 hours following initial interview (one);
severe myocardial infarction prior to implantation of pacemaker (one); and
elevated temperature (one).
Thirteen patients who were evaluated for possible inclusion in
the study did not fit the criteria for one of the following reasons:
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senility and deafness (one patient); blindness (three); did not choose
to be included in the study (six); could not read English (one); senility
and blindness (one); and senility (one).
MATERIALS AND INSTRUMENTATION
Programmed Instruction
The literature on programmed instruction and teaching methods for
cardiac patients in general (with emphasis on patients with cardiac pace­
makers) was reviewed in preparation for the development of the programmed
instruction booklet for this study. The booklet contains information
included in the general content outline designed by Kos and Culbert (1969)
for their teaching program. Consultation regarding the content and for­
mat of the booklet was obtained from a health educator, a medical illus­
trator, several cardiac surgeons, nursing professors with expertise in
educational methods, a clinical nurse specialist, and members of the
thesis committee. Based on the target population consisting of primarily
geriatric patients, the booklet incorporates the following ideas: utili­
zation of large print, adequate spacing, simple and clearly conveyed
content, short sentences, numerous pictures and diagrams, and repetition
and reinforcement of essential ideas. Educational objectives were
designed to give direction to the learner regarding behavioral standards
to be attained to assure his safety after discharge and provide a guide­
line for evaluation of teaching effectiveness. (Appendix C.)
Pre and Post Tests
Culbert’s verbal permission was obtained in order to use an
information test form designed by Kos and Culbert (1969) as an evaluation
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tool in this research. The decision to use this test was based on the
fact that validity and reliability measurements had been thoroughly con­
ducted by Kos and Culbert.
The test was administered by one of the investigators by reading
the question to the patient and circling his response. The patient was
given instructions to answer each question by one of three responses:
(1) true, (2) false, or (3) don’t know. A "don’t know" answer was con­
sidered to be an incorrect response. There were no time limitations
imposed on the patient. (Appendix C.)
IQ Tests
The Quick Test is a test measuring intelligence quotient (IQ)
based on perceptual as well as verbal performance. Three forms are avail­
able. Each form consists of 50 word items, each related to one of four
picture drawings on a card. Abilities may be measured from the two-year
The only prerequisites for adminis-level to the superior-adult level.
tering the test are that the individual be able to see the drawings, hear
the word items as read, and give an indication of which picture the item
best represents. The single forms and any combination of the forms were
found to have high reliability. Both reliability and validity were
correlated with the revised Stanford-Binet and Wechsler's IQ tests. The
Quick Test may be used with satisfactory results for school, clinical
and research application.
In accordance with the instructions provided by the developers of
the Quick Test (IQ test), we asked the patient if he would participate in
a picture-word game. The patient was provided with a card with four
separate picture scenes. The investigator then read a list of words.
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The patient had been instructed to point to the picture that best "fit"
the word. If the patient did not recognize a word, the investigator moved
on to the next word and the response was counted incorrect. There were no
time limitations. Each patient was tested with Form 1 and Form 2 of the
Quick Test. Scores were calculated by counting the number of correct
responses for each form as well as the combined forms. IQ levels were
calculated from a manual provided by the developers of the test. (Appen­
dix C.)
DESIGN
The research design for group A, as shown in Figure 1, was planned
to evaluate the programmed instruction booklet in the most objective way
possible; namely, by measuring actual scores on the information tests
received by patients before instruction, immediately after instruction
and at a delayed period of time after instruction. The IQ test was
administered before the presentation of the programmed instruction and
along with the initial interview for the sake of convenience.
The design for group B (Figure 1) included no instruction.
Patients in this group were asked the questions in the interview and
information test and were given an IQ test. Information regarding pre­
vious instruction, if any, was not obtained. Group B was a comparison
group, not a control group, due to the difficulty in gathering a large
enough sample size.
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Data were collected for groups A and B in accordance with the
guidelines as listed below.
Group A
(1) All patients gave their verbal permission to be included in
the study.
(2) A pre-test and IQ test were administered immediately pre­
ceding presentation of the programmed instruction booklet by the investi­
gator.
(3) Patients were instructed briefly in the use of the programmed
instruction booklet. The investigator then left the patient to complete
the booklet independently and returned 24 hours later to collect the
booklet. If the patient had not completed the booklet in this amount of
time, additional time was allowed, and the amount of time taken was
recorded.
(4) Post-test I was given immediately upon collection of the
programmed instruction booklet.
(5) Post-test II was given between four and thirty-three days
after post-test I during their initial follow-up clinic visit.
(6) The data were collected over an eight-month period.
Group B
(1) All patients gave their verbal permission to be part of the
study.
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(2) During hospitalization, patients were given a test identical
to group A, as well as the IQ test.
DATA ANALYSIS
The t-test was chosen as the statistical method for examining
occurrences of significant differences between pairs of variables.
Linear correlation was done to test for mathematical relationships be­
tween pairs of values. An item analysis was statistically calculated
for each of the information tests to determine percentage of correct
responses in each of six content areas. The level of significance was
predetermined to be p=0.05.
Chapter 4
FINDINGS
In order to test the main hypothesis—there will be no difference
in correct responses on pre-test and post-test scores given by patients
who receive programmed instruction about pacemakers—the investigators
analyzed groups A and B separately and combined.
ANALYSIS OF SUBHYPOTHESES FOR GROUP A
The null hypothesis-—there will be no difference in pre-test and
post-test I scores—was examined. Statistical analysis of the scores
yielded a mean of 20 for the pre-test and 22 for post test I (Appendix B).
A t-test showed a significant difference in the scores—0.0038—at the
0.05 level of significance (Table 1). Therefore, the null hypothesis was
rejected.
The null hypothesis—there will be no difference in pre-test and
post-test II scores—was analyzed. Statistical results yielded a mean of
20 for the pre-test and 22 for post-test II (Appendix B). The t-test
again showed a highly significant difference in the scores—0.0038— at
p=0.05 (Table 1). Therefore, the null hypothesis was rejected.
The null hypothesis—there will be no difference in post-test I
and post-test II scores—was analyzed. The mean scores for both tests
were identical—22 (Appendix B). The t-test, therefore, showed no signi­
ficant difference (0.8209) at the 0.05 level of significance and we




Results of T-Test Analysis on Pre and 
Post Test Scores for Group A
Degree of 
Freedom SignificanceTests Compared T
.00383.3250118Pre Test Post I
3.32292 .003818Pre Test Post II
.820918 .22975Post I Post II
Linear correlation was used to analyze the null hypothesis—there
Statistical analysisis no correlation between IQ and pre-test scores.
showed no relationship between the pairs of values at p=0.05. Linear
correlation analysis between IQ test Form 1 and the pre-test yielded a
level of significance of 0.44. Results of analysis between IQ test Form
The level of2 and the pre-test showed a 0.49 level of significance.
significance was 0.40 for the linear correlation analysis done on the
variables IQ test Forms 1 plus 2 combination and the pre-test (Table 2).
Therefore, we failed to reject the null hypothesis.
Linear correlation was used to analyze the null hypothesis—there
Statistical analysisis no correlation between IQ and post-test I scores.
again showed no correlation between the pairs of values at the 0.05 level
Linear correlation analysis between IQ test Form 1 andof significance.
Results of analysispost-test I yielded a 0.14 level of significance.
between IQ test Form 2 and post-test I showed a level of significance of
0.34. Analysis between a combination of IQ test Forms 1 plus 2 and post­
test I resulted in a 0.16 level of significance (Table 2). We failed to
reject the null hypothesis.
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The null hypothesis—there is no correlation between IQ and post­
test II scores—was examined. Statistical analysis showed linear correla­
tion between the pairs of values at p=0.05. The levels of significance
shown as a result of linear correlation analysis were 0.02 between IQ
test Form 1 and post-test II, 0.0020 between IQ test Form 2 and post-test
II, and 0.0062 between the combination of IQ test Forms 1 plus 2 and post­
test II (Table 2.) Therefore, the null hypothesis was rejected.
Table 2
Results of Linear Correlation Analysis on 














IQ 1 + 2 
IQ 1 + 2 
IQ 1 + 2 
Pre Test
IQ 2
IQ 1 + 2
.8963 17 8.335 .0000
16.513.9702 17 .0000
.4403.1882Pre Test 17 .790
.3556Post I 17 1.568
2.482
.1352
Post II .5157 17 .0238
IQ 1 + 2 .9649 17 15.158 .0000
.4914.1681Pre Test 17 .703
Post I .2323 17 .985 .3385
.6621 3.643Post II 17 .0020
.2048 .400317 .863Pre Test
.3322
.6039
1.452 .1647Post I 17
3.124 .0062Post II 17
.4572 .04912.120Post I 17
Pre Test .3932 17 1.763Post II .0959
Post I .3001 17 1.297 .2119Post II
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The null hypothesis—there will be no difference between scores
(post test I scores minus pre-test scores) of patients requiring 24 hours
to complete programmed instruction and those requiring more than 24 hours
—was analyzed. A t-test yielded a level of significance of 0.49. There
was no significant difference at the 0.05 level. Therefore, we failed
to reject the null hypothesis.
Linear correlation was used to examine the null hypothesis—there
will be no correlation between scores (post test II scores minus post­
test I scores) and the number of days separating the administration of
post-test I and post-test II. Statistical analysis demonstrated an R-
level of -.2753 indicating no correlation between the pairs of values.
Therefore, we failed to reject the null hypothesis.
ANALYSIS OF SUBHYPOTHESIS FOR GROUP B
We failed to reject the null hypothesis—there will be no corre­
lation between IQ and test scores—at the 0.05 level of significance.
Linear correlation statistics showed a significant difference between
these pairs of values for group B. The level of significance which
resulted from linear correlation analysis was 0.80 when IQ test Form 1
and the information test were compared. The level of significance was
0.80 when IQ test Form II and the information test were compared. A
0.71 level of significance was obtained when the combination of IQ test
Forms 1 plus 2 and the information test were compared (Table 3).
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Table 3
Results of Linear Correlation Analysis on 














IQ 1 + 2
IQ 2
IQ 1 + 2 
Test 





.9847 17 23.355 .0000
-.0614 .254 .802917
.7064-.0925 17 .383Test
ANALYSIS OF SUBHYPOTHESIS FOR COMBINATION 
OF GROUPS A AND B
The null hypothesis—there will be no difference between post-test
II scores in group A and test scores in group B—was examined. Statisti­
cal analysis of the scores yielded a mean score of 22 for groups A and
21 for group B. A t-test showed no significant difference in the two
It was noted, however, that the results were borderline (p=0.07)means.
in demonstrating a significant difference between the means for the two
groups (Table 4). We failed to reject the null hypothesis at the pre­
viously determined level of p=0.05.
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Table 4
Results of T-Test Analysis on Post Test II Scores 





Equal variances 36 1.88861 .06705
Group A Group B
22.2631 20.7368Mean score
Standard deviation 1.7901 3.0339
DISCUSSION
Evidence Related to the Hypothesis
The purpose of this research was to evaluate the programmed
instruction as a tool for teaching patients with permanent cardiac pace­
makers . The question was asked. Does programmed instruction for pace­
maker patients affect immediate and delayed recall of information? A
convenience sample of 19 patients hospitalized for initial pacemaker
placement comprised the study group. This study appeared to show that it
did positively affect both immediate and delayed recall of information for
the study group. This was shown by a rejection of the null hypotheses
stating that there will be no difference in pre-test and post-test I
scores for group A, and there will be no difference in pre-test and post­
test II scores for group A. The fact that there was a significant differ­
ence in these scores led the researchers to believe that some change had
taken place. Learning may have occurred as a result of the programmed
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instruction. However, the interaction of the investigators with the
patients may have influenced the scores at least in part as well as
possible influence by the staff.
Failure to reject the null hypothesis: there will be no differ­
ence in post-test I and post-test II scores for group A was indicated for
this group. This suggested that retention of information largely occurred.
Perhaps the material, presented in a concise way, which allowed for active
participation in learning by the patient, is a method which is effective
for this age group. However, the higher scores on post-test II than on
post-test I might relate in part to the experience of living with the
pacemaker. The scores were also looked at in totality. Different ques­
tions may have been answered incorrectly in each test. The item analysis
section, which looks at each question, would be appropriate to compare
with this. (Table 6.)
Additional findings of the linear correlation statistics showed
that the pre-test and post-test I were significantly correlated (p=0.05).
In other words, an investigator might expect that if a patient did well
on the pre-test, he might likewise look for a similar level of knowledge
as indicated by the post-test I score. The pre-test and the post-test II
approached correlation (p=0.09). High scores on the pre-test sometimes
could be used to predict high scores on post-test II, but the level of
significance indicated that this was not always the case. Therefore,
pre-knowledge was not reliable in predicting retention. The uncorrelated
value (p=0.21) for the relationship between post-test I and post-test II
led us to believe that just because a patient learned from the programmed
instruction (as suggested by a significantly higher post-test I score
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compared with his pre-test score), we could not predict retention by this
patient as might be suggested by an equal or nearly equal score on the
Therefore, the amount of learning did not seem to bepost-test II.
correlated with ability to retain the material previously learned.
We were interested in the possible difference between the amount
of change in scores (post-test I minus pre-test) of those patients requir­
ing 24 hours to complete the instruction and those requiring greater than
24 hours. A t-test was done to determine this relationship. Although
our research design called for patients to complete the instruction
within 24 hours, five patients out of nineteen in the study group required
a period of time longer than 24 hours. Some reasons indicated by patients
for not completing the programmed instruction within the allotted time
a feeling of weakness, fatigue, or nausea; interruptionsperiod were:
related to visitors or hospital routine; failure to understand the neces­
sity of completing it within this time period; or even, disinterest. We
failed to reject the null hypothesis; there will be no difference between
scores (post-test I scores minus pre-test scores) of patients requiring
24 hours to complete programmed instruction and those requiring more than
The effect of the programmed instruction did not appear to be24 hours.
influenced by the time it was in the possession of the patient. However,
just because the patient had the programmed instruction in his possession
for a longer period of time does not mean that he spent longer studying it.
In fact, the reasons given by patients for not completing it within the
allotted time (i.e., sickness or disinterest) may have had negative
results as reflected in lower post-test II scores.
Linear correlation statistics involving correlations between IQ
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and test scores yielded an apparent significant result: there were
extreme similarities noted in results obtained in IQ form 1, IQ form 2,
and the 1 and 2 combiration. This led us to believe that only one form
of the IQ (Quick Tes .ould be used with reliability in further research.
Time and effort on the part of both the investigator and the patient could
be minimized. The failure to reject the following two null hypotheses:
(1) there is no correlation between IQ and pre-test scores, and (2) there
is no correlation between IQ and post-test I scores, appeared to indicate
that regardless of IQ level, subjects were able to do well on the pre-test
and post-test I. We might conclude that IQ really has nothing to do with
pre-knowledge or with immediate recall. It may also mean that the test
was too elementary as an evaluation tool. However, the rejection of the
null hypothesis—there is no correlation between IQ and post-test II
scores—by a significant p. level of 0.02, seems to indicate that reten­
tion is affected by IQ level. The higher the IQ the better the retention
appeared to be.
There was great variation (4-33 days) in the amount of time
separating the administration of post-test I and post-test II due to
failure on occasion to make contact with the patient during his post­
operative clinic visit. This was because the patient failed the clinic
appointment or because an appointment with the cardiac surgeon was not
made. Because of this, we wanted to determine if there was a difference
in retention (as measured by post-test II scores minus post-test I
scores) and the time variable. The correlation regression statistics
indicated that we must fail to reject the null hypothesis that there will
be no correlation between (post-test II scores minus post-test I scores)
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and the number of days separating the administration of post-test I and
Therefore, within the variation of days between the twopost-test II.
tests which occurred in this study, no significant difference was seen
in amount of retention. The retention level might also be affected by
discussion with other persons having pacemakers and/or a reduction in the
stress level after hospitalization.
We failed to reject the null hypothesis: there is no correlation
between IQ and test scores for group B. Therefore, as with the correla­
tions between IQ and pre-test scores for group A, it appears that people
with all IQ levels are able to do equally well on the test. The assump­
tion that a higher IQ is correlated with increased retention as applied
to group A, does not appear to have application with group B. Perhaps
the much longer period of time between time of instruction and testing of
group B (which was highly variable) and the relatively shorter and less
variable time (4-33 days) for group A is a significant factor here. With
periods of time greater than 33 days, the positive relationship between IQ
and retention, may not be extrapolated from the results of this research.
We failed to reject the null hypothesis: there will be no dif­
ference between post-test II scores for group A and test scores in group
A borderline (0.07) p. level was noted which approached the level ofB.
significance (0.05) previously set as a point for rejection or acceptance
of a hypothesis.
Relationship to Previous Research
Since no previous studies were found in the literature which
applied programmed instruction as a method for teaching pacemaker patients.
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we are unable to compare our results. We suggest a replication of our
The study by Clark and Bayley (1972) con-study for comparison purposes.
eluded that programmed instruction was indeed an effective method for
teaching patients about the action, indications, and effects of the drug
Warfarin. Mean pre and post-test I scores in the study group were com­
pared with the experimental group from Kos and Culbert's study (1969).
Our research yielded the following mean scores: 20 for the pre-test;
22 for both post test I and post test II. The mean scores achieved by
the experimental group in Kos and Culbert’s study were: pre-test, 15;
post-test, 22. The results of our study appear to indicate that program­
med instruction is an effective teaching tool for a population of pace­
maker patients as well.
Retrospective Limitations of the Study
We see some limitations inherent in this research. Probably
foremost was the small sample size of both groups. Other variables dif­
ficult to control included: the effect of interpersonal relationships
between the investigators and the patient, information patients gained
about pacemakers from incidental sources other than the investigators.
and the great variability in amount of time to complete the programmed
instruction and between post-test I and post-test II (retention) testing.
The test itself may not have been as effective an evaluation tool as
desirable as it was not derived precisely from the programmed instruction
booklet prepared by the researchers. The investigators had no assurance
that the patients actually completed the programmed instruction. Their
word that they had completed the booklet was accepted.
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RELATED FINDINGS
Analysis of Information Tests
The information test questions were divided into six content areas:
(1) heart and pacemaker function, (2) pulse, (3) activities, (4) medica­
tions, (5) diet, and (6) medical follow-up.
A percentage of correct responses in each area was calculated for
pre-test, post-test I, and post-test II in group A, and the test in group
Based on this information, the following observations were made forB.
group A: (1) previous knowledge was greatest with information relating
to medical follow-up and lowest in areas regarding appropriate activities;
(2) immediate recall was highest with content that dealt with pulse and
medications, and lowest with content covering diet and activities; (3)
retention of information regarding pulse, medications and medical follow­
up was found to be high while information that concerned diet was less
well retained in this study group.
The following observations were made for group B: (1) greatest 
retention occurred with medical follow-up information and (2) the least 
retention was found in the information regarding activities. (Table 5.)
Information Test Item Analysis
The researchers were interested in examining the effectiveness of
the information test as a tool for measuring learning. In order to do
this individual test items were statistically analyzed. Results are
discussed in terms of the performance of each group.
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Table 5
Percentage of Correct Responses Given by Groups A and B 
to Test Questions According to Subject
Group A Group B
Pre-Test Post-Test I Post-Test II Test
Heart and 
Pacemaker 
Function 82.1 92.7 84.990.0
Pulse 82.4 98.2 98.2 85.9
Activities 70.7 78.2 81.2 75.1
Medications 87.7 98.2 98.2 77.1
Diet 78.9 72.7 78.9 81.6
Medical
Follow-up 94.791.1 100.0 97.3
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Group A.
(1) Questions 7, 12, 15, 16, 18, 19, 21, 23, and 25 appear to
contain information that is either known or easy to think through for most
patients even before receiving instruction about pacemakers.
(2) In questions 3, 6, 8, 10, and 22, there was at least a 20 per­
cent increase in knowledge from the pre-test to post-test I.
(3) Information contained in questions 3, 6, 9, 10, and 11 appear
to be retained to a greater extent than other information as seen in an
increase in scores between pre-test and post-test II.
(4) Answers to questions 2 and 20 appear to indicate a lack of
information which did not improve on either post test.
(5) Information contained in questions 2, 8, 12, 13, and 22 tends
to be forgotten to varying degrees between the administration of post-test
I and post-test II.
(6) It appeared in question 1 that guessing produced more correct
responses than responses given after the patient had read the programmed
instruction. This could be due to incomplete information given within the
(Table 6.)programmed instruction or ambiguous wording of the test question.
Group B.
(1) The following questions contained information readily retained
by group B: 7, 8, 9, 11, 13, 14, 15, 18, 19, 22, 23, 24, and 25.
(2) Questions 1, 2, 10, and 20 apparently contained information:
(a) that was not included in previous teaching, (b) that was not retained,
(Table 6.)or (c) about which the patient had misinformation.
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Comparison Between Group A (Post-Test II) and Group B (Post-Test)
(1) Group B scored higher than group A on questions 6, 9, 13,
20, and 22.
(2) Group B scored equally as well as group A on questions 2, 8,
15, 19, 23, and 25.
(3) Group A scored higher than group B on questions 1, 3, 4, 5,
7, 10, 11, 12, 14, 16, 17, 19, 21, and 24. (Table 6.)
Major Complaints of Patients
Patients in group A listed the following complaints: weakness 
(ten patients); chest pain (six); dizziness (five); shortness of breath 
(four); fainting (three); irregular heart rate (three); tightness in 
chest (two); decreased pulse rate (two); disorientation (one); choking
sensation with cold sweats (one); and shakiness (one).
Patients in group B listed these complaints: decreased pulse
(nine patients); irritation over pacemaker (six); dizziness (five);
weakness (four); fainting (two); pain in shoulders (one); muscle twitching 
(one); shortness of breath (one); and malaise (one).
It was noted that patients returning for pacemaker battery
replacement mentioned a decrease pulse rate when listing their chief




Percent of Patients Giving Correct Responses to 
Test Items Regarding Pacemakers
Group A Group BQuestion
Number Post-Test IPre-Test Post Test II Test
15.836.8 15.8 10.51
63.22 57.9 57.9 57.9
94.768.4 94.7 84.23
4 94.778.9 94.7 84.2
84.25 84.2 84.2 73.7
6 47.4 73.7 78.973.7
94.77 100.0 89.5100.0
8 73.7 89.5100.0 89.5
9 73.7 84.2 94.7 100.0




14 84.2 94.7 94.7100.0
15 100.0 100.0 100.0 100.0
16 94.7 100.0 100.0 78.9
84.217 84.2100.0 100.0
18 94.7 94.7 94.7100.0
19 100.0 100.0 100.0 100.0
20 57.9 47.4 63.257.9
21 89.5 100.0 100.0 73. 7
22 73.7 100.0 89.5 94.7
23 100.0 100.0 100.0 100.0
24 84.2 89.5 94.7100.0
25 100.0 100.0 100.0100.0
Analysis of Questions as to Content
Subject Question Number




2, 4, 8, 12, 13, 18, 19, 22
3, 7, 17
1, 5, 6, 9, 11, 14, 21 









CONCLUSIONS, SUMMARY AND RECOMMENDATIONS
CONCLUSIONS
The results of this research suggest that programmed instruction
about pacemakers was an effective method for teaching patients comprising
our study population. It appeared that learning did take place based on
the high level of significance (p=0.0038) between the pre-test and post­
test I scores for group A. No significant difference was found between
post-test I and post-test II scores, leading the researchers to conclude
that retention of information did occur in the study population. The IQ
test scores were highly correlated with retention, but not with immediate
learning. No significant correlation was noted between IQ and test scores
for group B. The difference between post-test II scores for group A and
test scores for group B was not significant.
The fact that many patients either did not choose to participate
in the study or did not complete it once they did begin, necessitates a
careful evaluation of the patient himself before deciding on a method of
teaching. Therefore, programmed instruction cannot be used with equal
effectiveness for all patients. Sometimes the independent use of program­
med instruction is adequate. Due to the short hospital stay of many pace­
maker patients, a concise way of presenting information is beneficial.
However, individual level of readiness to learn may not coincide with
available teaching time. Problems related to illness of the patient or
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preoccupation with other activities are of major concern. In such
instances, it may be advantageous to use programmed instruction in con­
junction with another method or methods, while at times a completely
Decisions relating to thesealternate method is the method of choice.
alternatives lie within the realm of responsibility of the nurse.
SUMMARY
Hypotheses were formulated to examine the purpose of the research
which was to evaluate the programmed instruction booklet for teaching
patients with permanent cardiac pacemakers. The main hypothesis was:
There will be no difference in correct responses on pre-test and post­
test scores given by patients who received programmed instruction about
pacemakers. Subhypotheses for group A looked at: differences in pre-test
and post-test I scores, pre-test and post-test II scores, and post-test I
The differences in pre-test and post-test Iand post-test II scores.
scores in relation to hours to complete programmed instruction were also
noted. Additional hypotheses examined correlations between IQ and pre­
test scores, IQ and post-test I scores, and IQ and post-test II scores.
Linear correlation was done to determine the relationship between scores
(post-test II scores minus post-test I) and the number of days separating
The subhypothesis for group B looked at correlationthe two tests.
The subhypothesis for the combination ofbetween IQ and test scores.
groups A and B examined differences between post-test II scores for group
A and test scores for group B.
The nineteen patients comprising the convenience sample for group
A had a mean age of 73 years and a mean level of 11 years of education.
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The nineteen patients in the convenience sample for group B had a mean age
of 67 years, and a mean of 12 years of education. The groups each con­
sisted of eleven males and eight females.
The design for group A included an initial interview, the adminis­
tration of a pre-test and an IQ test, the presentation of the programmed
instruction package, and an immediate and delayed post-test. The design
for group B used no programmed instruction, but required the inclusion of
an interview, the same information test, and an IQ test.
The t-test was used to examine significant differences between
pairs of variables. Mathematical relationships between pairs of values
were determined by linear correlation analysis. The level of significance
was set at 0.05 for all hypotheses.
We failed to reject the major null hypothesis which looked at dif­
ferences in pre-test and post-test scores. The null subhypotheses for
group A which we failed to reject were those examining differences
between post-test I and post-test II scores, and correlations between IQ
and pre-test scores, and IQ and post-test I scores. We also failed to
reject those hypotheses which looked at (1) differences in (post-test I
scores minus pre-test scores) and number of hours required to complete
the programmed instruction, and (2) correlation regression analysis of 
(post-test II scores minus post-test I scores) and the number of days
separating the administration of these two tests.
The null subhypotheses for group A which were rejected looked at
differences between pre-test and post-test I scores, pre-test and post­
test II scores, and correlation between IQ and post-test II scores.
We failed to reject the null subhypothesis for group B which cor­
related IQ and test scores.
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We failed to reject the null subhypothesis for the combination of
groups A and B which looked at differences between post-test II scores in
group A and test scores in group B.
Limitations of this research included the small sample size in
both groups A and B, the effect of interpersonal relationships between
the investigators and the patients, incidental sources providing addi­
tional information about pacemakers, variability in time to complete the
programmed instruction, and time differences between post-test I and
post-test II testing.
The results of the research suggested that programmed instruction
about pacemakers was an effective method for teaching patients comprising
our population. It should be considered when selecting a method for
teaching pacemaker patients. The IQ test scores were highly correlated
with delayed retention of information.
Recommendations which evolved from this study were: that a
replication of the research design using a larger sample be implemented.
that a longitudinal study be conducted with frequent testing, that addi­
tional programmed instruction packages be prepared and tested for patients
with various disease entities, that research to determine which patients
would benefit most with this method be implemented, and that correlation
between age and immediate and delayed retention be examined.
RECOMMENDATIONS
The purpose of including this section on recommendations is to
assist all interested investigators in recognizing new ideas that need
to be examined scientifically. It also calls attention to the value of
nursing research by stimulating interest in further research.
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After careful consideration of the design and findings of this
study, we recommend that:
1. this research design be replicated using a larger sample to
compare findings with the inclusion of methods to measure compliance.
2. a longitudinal study be conducted for a two-year period,
with frequent testing (i.e., every three months) for evaluation of reten­
tion levels.
3. a study be implemented to simultaneously compare the effec­
tiveness of programmed instruction versus conventional or other teaching
methods.
4. programmed instruction packages be prepared and tested for
patients with chronic respiratory diseases; cardiovascular disease;
chronic renal disease; and arthritis. A package might also be designed
to teach optimal prenatal care.
5. research be implemented to determine which patients would
benefit the most by using the programmed instruction method of teaching.
6. a study be designed to examine correlation between age and
immediate and delayed retention.
7. a similar study be done utilizing an information test that
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Graduate Program in Nursing 
School of Nursing 
Loma Linda University 
Loma Linda, California 92354
Miss Gertrude Haussler
Assistant Administrator
Loma Linda University Medical Center
Loma Linda, California 92354
Dear Miss Haussler:
Since 1962, pacemakers have taken on increasing importance in the treat­
ment of cardiac arrhythmias. With the implantation of a permanent cardiac 
pacemaker, come new stresses for the patient. He must learn to cope with 
the changes this may bring to his life style. In order for him to make 
adjustments successfully, he must be prepared with information from which 
to make decisions. Education in care and maintenance of the pacemaker 
and the patient needs to be a part of his treatment.
Teaching the patient how to make decisions to evaluate his pacemaker is 
essential for safe, effective long-term care. The nurse’s responsibility 
is to teach; the patient’s responsibility is to learn. When considering 
various methods of patient education, we became attracted to programmed 
instruction as a method that would fill our specified needs for our 
patient population. Some advantages are:
(1) It may decrease the amount of professional time required for 
basic instruction.
(2) It can provide consistent complete programs of high quality.
(3) Individuals can acquire knowledge at their own learning rate.
(4) The material is available for periodic review.
The purpose of our study is to evaluate the programmed instruction tool 
developed by the investigators for teaching patients with permanent 
cardiac pacemakers. The question is asked: Does programmed instruction 
for pacemaker patients effect immediate and delayed recall of informa­
tion?
With your permission, we would like to involve in our study patients 
admitted for initial pacemaker placement as well as pacemaker replace­
ments. We will obtain verbal permission from all patients before 
proceeding with our research. Permission has previously been granted 
by the Committee on Human Experimentation.
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Miss Gertrude Haussler 
Page 2
This study is to meet, in part, the require 
degree in Nursing at Loma Linda University 
with our research committee:
Wareham.
nts for a Master of Science 
We will be working closely 
Lavaun Sutton, Lucile Lewis, and Ellsworth
."-V> •
May we have your permission to proceed with this study? 
enclosed form for your response.
You will find an






)//'You have my permission to proceed in making the 
contacts you need to gather data for your study
at Loma Linda University Medical Center.
I would like to have more information about your
study. Please call to make an appointment.
Signedv;
rector of Nursing Services
60
LOMA LINDA UNIVERSITY LOMA LINDA, CALIFORNIA 92354
March 20, 19/5
SCHOOL OF MEDICINE
DEPARTMENT OF PHYSIOLOGY, PHARMACOLOGY AND BIOPHYSICS
Lavaun Sutton, M.S. 




The proposal by Ann Ekroth and Eileen Zorn to conduct 
"An Exploratory Study of the Effect of Programmed Instruction 
Given in the Hospital Setting on the Post Hospital Retention 
of such Information on Patients with Permanent Pacemakers" 
was approved by the Research Advisory Committee on Human 
Experimentation" on March 18, 1975. Please advise the inves­
tigators of this action; in the event that they wish to modify 




Ian M. Fraser, Ph.D. 
Chairman, Research Advisory 
Committee on Human 
Experimentation
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Years of Formal Education:
Date of Hospital Admission: Time:
Discharge Date:
Physician:
Chief Complaint Previous to Admission:
Diagnosis:
Date of Pacemaker Implantation:
Type of Pacemaker:
Date of Initial Interview and Pre Test: Time:
Date of Presentation of Programmed Instruction Time:
Date of Collection of Programmed Instruction Time:
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Information Test Form
For each of the following statements, circle T if the statement is true,
and F if the statement is false.
1. Shortness of breath is not unusual after exercise.
even with your pacemaker. T F
2. The pacemaker has moving parts which make it run. T F
3. Since pulse taking is important, it should be done
every morning. FT
4. The pacemaker conducts electrical waves throughout
your heart. FT
5. Driving a car is an activity which is not desirable
with a pacemaker. T F
6. Grounding electrical power tools is always advisable,
but especially so for a person with a pacemaker. FT
7. Your pulse rate is the best indication you have for
telling how well your pacemaker is working. T F
8. Your heart beat is determined by the number of
electrical waves which travel throughout your heart. FT
9. It is not advisable to take tub baths or showers
with a pacemaker. T F
10. Your pacemaker has corrected your heart irregular­
ities, so there is no need to take your medicines. T F
11. Automobile and airplane travel are permissible
with the approval of your doctor. FT
69
12. An ailing heart cannot be helped to beat more
regularly. T T
13. Each heart beat is preceded by an electrical wave
which spreads throughout your heart. FT
14. Most activities, including television-watching, will
not interfere with your pacemaker. T F
15. Fruits and vegetables contain vitamins and minerals
which are essential in your diet. T F
16. Medicines may be prescribed by your doctor, after
the pacemaker is in place, that will help your heart
to work better. T F
17. A pulse rate of 72 should be considered normal. T F
18. Pacemakers never wear out. T F
19. Blood is pumped through your body by the heart. T F
20. Your diet may be adequate and still allow you to
eat all of the foods you like. T F
21. After the pacemaker is in place, there is no need
to rest during the day. FT
22. Your heart may beat irregularly if important cells
are destroyed. FT
23. Remembering to take medicines every day is easier if
you have a system to remind you when to take them. T F
24. If your pulse rate is less than 60, your doctor
should be notified. FT
25. It is important for any doctor you visit to know
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Ann Ekroth, R.N. & Eileen Zorn, R.N. 
Loma Linda University 
Graduate School of Nursing
1
I ntroduction
Now that a pacemaker is a part of your life, perhaps you will 
want to know more about this special device, why you need it, and 
how this will effect your daily living. This learning booklet has been 
designed to give you this information and prepare you for your life 
at home. This information is planned for the average person with a 
pacemaker and therefore there may be some variations with your 
special needs. Your doctor will give you these specific instructions 
for your individual needs.
2
Objectives:
Upon completion of this learning package, you will be able to:
1. identify the heart as a pump.
2. describe how the electrical impulses cause the heart to pump.
3. describe heart block.
4. identify the power source of your pacemaker.
3. demonstrate pulse taking and describe a method of recording.
6. identify your medications and describe the purpose of each.
7. list foods that should be included in a good daily diet
8. plan both daily activity and rest periods with the approval of your 
doctor.
9. set your own limits by using common sense and being free of 
symptoms.
Id identify signs of infection and report to your doctor.
11. identify specific precautions.
3
I nstructions
This learning package was prepared for you. It is not 
necessary that you already know about pacemakers in order for 
you to continue.
This booklet consists of statements of facts and questions 
to help you understand these facts. On each page there are two 
columns. The information column is on the left, and the answer 
column is on the right You will need to answer each question. 
The correct answer will be in the answer column. Use the 
enclosed card to cover the answer column until you have decided 
on your answer. If your answer is correct, you may go on to the 
following information. If you're wrong, go back to the previous 
information until you feel you understand it
Example:
Information Column Answer Column
Your heart is a very strong 
muscle which pumps blood throughout 
you r body.
Now fill in the blank spaces. 
The heart is a pump

5
The Heart as a Pump
Your heart is a very strong muscle 
which pumps blood throughout your body. 
The blood carries oxygen and nourishment 
to your body cells.
The heart is divided into the right 
and left sides. Each side is divided again 
into upper and lower parts. The right 
side receives the blood coming from the 
body and pumps it to the lungs. In the 
lungs, oxygen is added to the blood. The 
left side receives blood from the lungs and 
pumps it to the whole body.
Now fill in the blank spaces.
The heart is a____
blood which carries_____
throughout the body. The right side of the 
heart pumps blood to the 
side pumps blood to the
. It pumps pump
oxygen, nourishmentand










Electrical Impulses of the Heart
The healthy heart has its own 
pacemaker. The natural pacemaker sends 
out electrical impulses. The impulses 
normally travel throughout the heart and 
make it pump efficiently to send blood 
throughout the body. This pacemaker 
causes the heart to beat approximately 
60-100 beats / minute. The natural 
pacemaker changes your heart rate 
depending on how much blood your body 
needs. If you are excited or frightened 
or exercising, your heart will beat much 
faster. When you are resting, your heart 
will beat slower.
Now fill in the blank spaces.
Your heart has a natural_______ .
that causes it to pump at a rate of______
beats/minute. With increased activity or
excitement the heart beats______. During







Sometimes there are changes in 
the heart cells which affect your natural 
pacemaker. The signal from your natural 
pacemaker may not travel evenly throughout 
your heart because there is a block in the 
system. This resembles a break in a wire 
and is called heart block. This is what has 
happened to you. These changes cause a 
slower or uneven heart beat and pulse. 
Therefore, the heart cannot pump as much 
oxygen and nourishment throughout the 
body. It is when your brain does not receive 
enough oxygen that you feel dizzy and may 
even black out. When your heart muscle 
does not receive enough oxygen you may 
experience chest pain, shortness of breath, 
and fatigue.
Now fill in the blank spaces.





your heart to beat 
condition is called 
slower heart beat means less oxygen is received 




and . Chest pain, shortness 
of breath, or fatigue may mean that your 
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Because your natural pacemaker 
does not cause your heart to beat fast 
enough to deliver the right amount of 
blood and oxygen to your whole body, you 
need an artificial pacemaker. This pacemaker 
will cause your own heart to beat at a faster 
rate. The chest pain, shortness of breath, 
fatigue and dizziness you may have experienced 
before should now no longer occur. Your life 
should be more comfortable.
Now fill in the blank spaces.
Your natural pacemaker has been replaced
by an______pacemaker. This pacemaker will
help your______pump blood and oxygen to all

















The artificial pacemaker operates because 
of batteries. These batteries can wear out like 
any other batteries. They must then be replaced. 
The average pacemaker batteries work for 24 
months. There are several battery cells in 
your pacemaker and they do not all fail at the 
same time. You can tell when your batteries are 
beginning to fail because your pulse rate will 
gradually decrease. A decrease of 3-5 beats/minute 
should be reported to your doctor. You will need 
to take your pulse daily and record it in a 
convenient place.
Now fill in the blank spaces.
The powerto run your pacemaker comes from 
. Your batteries, pulse rateis a good way to tell
if your batteries are wearing out Batteries will
usually last for______months. Take your pulse
if it decreases
24




How to Take Your Pulse
In learning to count the heart's 
beating, which is called "taking your 
pulse", you must know where you can 
feel this beating and that it must be 
counted for one full minute. You can 
find your pulse by placing your fingertips 
gently over the thumb side on the inside 
of your wrist. The picture shows the 
position where you can feel your pulse.
15
Rememberto count your pulse every 
morning when you first awaken. Count it for 
one full minute. Have a family member or 
friend give you help if you need it. Record the 
number of beats, the date, and the time that 
you take your pulse. Carry this record with 
you when you visit your doctor.
December
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Now fill in the blank spaces.
You can feel your pulse by putting 
your fingertips over the thumb side on the
inside of your______Your correct pulse
is best determined by counting it for one full
______. This should be done
you awaken in the morning. By writing down 
your pulse rate and keeping a record, your







Your doctor may want you to take some\ 
medicines home with you. The medicine helps \ 
your heart-pump to do its work well. The 
pacemaker doesn't cure your heart problems.
The medicines are still important for your heart, 
and you need to take these medicines faithfully as 
your doctor prescribes. Skipping doses or varying 
the times you take your medications will decrease 
their effectiveness. Be sure you find out from 
your doctor or nurse what each medicine is for. 
You may choose to keep a record of the medicines 
you take, how many and at what times. When you 
see your doctor in the office he will probably ask 
you what medicines you are taking and how 
often. If you have any nausea, vomiting or 
diarrhea that persists, you should call your doctor.
Now fill in the blank spaces.
The medicines the doctor orders for you help 
.pump blood throughout your body. It 
is important for you to take them at the correct time. 
Occasionally the medicines can have side effects. If 
you should have any







What you eat is what you are. A 
balanced diet will give you the proteins and 
vitamins that you need to help the healing 
of your incision and to keep you healthy. You
can be sure you are eating the right kind of
diet if you include foods from each of the
four basic groups.
Now fill in the blank spaces.
What you eat influences how healthy 
you are. From the picture can you identify 
the four basic groups that make up a balanced 
diet? 1. milk, meat
I





If you're taking a water pill regularly, 
you will lose potassium along with the water 
you lose. Potassium helps your heart's 
electrical system and makes your heart beat 
more effectively. Therefore, it is essential 
that you include foods that contain potassium 
in order to replace the potassium that you've 









Now fill in the blank spaces.
If you lose excessive amounts of potassium 
when you pass your water and it is not replaced, 
will be affected. List some foods 





Daily Planned Activity and Rest
Plan each day to include some kind 
of activity. Your doctor can tell you what 
kind is best for you. A short walk may 
be a good way to start your program. Gradually 
increase the amount of exercise with the 
advice of your doctor. Learn how much is 
best for you by using common sense. You 
are doing too much if you have chest pain, 
dizziness, shortness of breath, or become 
fatigued. The right amount of exercise will 
make you feel better, not worse. Also plan 
frequent rest periods throughout the day.
You should be able to live a normal life when 
you return home.
Now fill in the blank spaces.
Plan some
improves the pumping action of the______.









any of the following symptoms:
, you may, or
be exercising too much. 
Your own_____
guide. Both activity and







I nfection of the area where the
pacemaker was inserted occurs only
occasionally. But you should know the








Your doctor should be notified if you have 
any of these signs. Keeping the incision 
area dry and clean is one way you can prevent 
infection. When bathing be careful to keep 
your incision dry until your doctor tells you 
that you may wash over the area. Eating a good 
diet will help the incision heal more quickly 
and prevent infection by improving your 
general nutrition.
Now fill in the blank spaces.










Most household electrical appliances 
will not affect your pacemaker. However, you 
should avoid microwave ovens. Also avoid leaning 
over the running engine of a car or lawnmower.
Be careful to protect the area from accidental 
bumping and pressure caused by tight clothing.
Carry identification about your pacemaker 
with you at all times. This identification can be 
in the form of a card and/or a medic-alert bracelet.
It should state the type of pacemaker, your doctor's 
name, address and phone number, as well as your 
own. You will receive your card by mail in 2-3 
weeks. Your nurse will give you a medic-alert 
brochure with which you may order an identification 
bracelet or badge.
If you visit a new doctor or dentist, tell 
him you have a pacemaker before you have any 
work done. If you are employed outside of your 
home, be sure to inform the doctoror nurse 
where you work. Your boss also should know 
about your pacemaker.
Regular check-ups with your own doctor 
help to insure that your pacemaker is working
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In case of emergency contact your Physician.
vj our
Surgeon
Loma Linda University Medical Center 







Most household electrical appliances
______(are/are not) safe to use. What are
some things you should avoid?
are
1. microwave ovens
leaning over running 
engines






Proper identification such as a
___________ or medic-alert bracelet, can
inform the people around you that you have a 
pacemaker so they can observe precautions. 
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The pacemaker that is now a part of you is safe and reliable. You 
have a part to play in keeping it that way. You can help by:
1. understanding your heart as a pump.
2. knowing the changes that have occurred in your heart that 
make a pacemaker necessary.
3. checking your pulse every day and recording it
4. taking your medications as your doctor prescribes.
5. including the right foods in your diet
6. planning each day to include activity and rest
7. observing precautions.
Your pacemaker makes it possible for you to enjoy improved 
health. Many thousands of people like you continue to lead full lives 
because of this wonderful device.

